MATERIAL AND METHODS 23

Sampling Location
Jackson's procedure (Jackson, 1969). Some volcanic ash layers were identified in the 44 core. For consistency in the analysis of S-I reaction, these layers were not sampled and 45
analysed. Core sediments (13 g) were placed in a 250 ml polypropylene copolymer 46 3 (PPC) bottle (Nalgene, USA) with 10 ml of 30% hydrogen peroxide (H 2 O 2 ) and sodium 47 acetate (NaOAc) -acetic acid (HOAc) buffer solution (pH 5.0) for 24 hours to disperse 48 clay minerals by removing organic matters. Samples were washed with distilled water 49 and then centrifuged using a Labogene 1236R centrifuge at 4,000 rpm for 30 minutes to 50 separate supernatant. Clay size fraction smaller than 2µm was collected through 51 centrifugation at 1,000 rpm for 2 minutes. 52
X-ray diffractometry 53
From the sediment cores (189 to 1,180 mbsf), clay minerals less than 2 µm in size 54
were separated from subsamples every ~50 m. Clay samples were applied to a slide 55 glass using a filter-peel method with a 0.45 µm membrane filter paper (Moore and 56
Reynolds, 1989). Samples were solvated in ethylene glycol in a desiccator overnight. 57
These oriented clay mounts were scanned over angles from 3º to 15º 2θat a speed of 58 
Where S is the concentration of smectite, α and β are dimensionless order parameters, κ 85 is the illitization rate constant defined below. 86
Where A is a pre exponential constant (sec -1 ). R is the gas constant. T is absolute 88 temperature. Ea is the activation energy. The order of the reaction is the sum of α and β. 89
In this study, we employed the kinetic parameters developed for burial at high 90 geothermal gradients (Huang et al., 1993) . A is 80800 sec -1 , α is equal to 2. β is equal to 91 given the measured K + in the pore solutions. 105
TEM, EELS, and SEM 106
Variations in structure and elemental composition in smectite and illite were 107 measured on the lattice fringe images, selected-area electron diffraction (SAED) 108 patterns, and Energy Dispersive X-ray Spectroscopy (EDXS) analyses. TEM samples 109 were impregnated with L.R. White resin (Kim et al., 1995) to prevent structural collapse 110 of smectite layers resulting in a layer spacing identical to that of illite, caused by the 111 dehydration of clay minerals in the high TEM vacuum. The cured samples were sliced 112 to 70 nm in thickness using an ultra microtome (ULTRACUT TCT; Leica) and then 113 placed on a holey carbon TEM Cu-grid. The lattice fringe images were then used to 114 directly differentiate the I/S mixed layers (~23 Å) from the smectite (12 Å) and illite 115 layers (10 Å) with EDXS. Illite polytypes and illite packet-size distribution were 116 measured on SAED patterns and illite lattice images, respectively (Inoue et al., 1988) . 117
The quantification of Fe redox-states in smectite and illite structure was determined 118 
